Effects of milrinone on left ventricular end-systolic pressure-volume relationship of rat hearts in situ.
1. We have already shown that the left ventricular (LV) end-systolic pressure-volume relationship (ESPVR) of rat hearts in situ is an upward convex curve and that LV end- systolic pressure (ESP(mLVV)) and the systolic pressure-volume area (PVA(mLVV)) at a mid-range LV volume (mLVV) sensitively reflect acute changes in LV contractility and work capability. Milrinone is a non-glycosidic, non-sympathomimetic drug that increases myocardial cAMP concentrations by selective inhibition of cardiac phosphodiesterase III. Therefore, milrinone could act on the entire cardiovascular system and cause an increase in inotropy, arterial vasodilatation and venodilatation. The aim of the present study was to investigate whether the approach we have recently instituted is able to detect the effects of milrinone on the entire cardiovascular system. 2. We measured simultaneously, in anaesthetized rats, continuous LV pressure using a catheter-tip micromanometer and LV volume by LV volumetry using a conductance catheter. We obtained steady state LV pressure-volume loops and intermittently obtained the LV ESPVR by gradual occlusion of the ascending aorta. We then evaluated LV function by assessing milrinone-induced changes in the ESPVR (i.e. ESP(mLVV) and PVA(mLVV)) and vasodilator actions by assessing milrinone-induced changes in ESP(ESV) and effective arterial elastance (Ea), defined as the ESP(ESV)/stroke volume ratio. 3. Milrinone (total dose 49.5 microg; infusion rate 3.3-6.7 microg/min, 7-10 microg/kg per min; blood concentration 53.9 ng/mL) largely shifted the ESPVR upwards and, thus, significantly increased end-systolic pressure (ESP(0.08)) and the systolic pressure-volume area (PVA(0.08)) at a mid-range LV volume (= 0.08 mL/g myocardium). Milrinone also significantly decreased LV ESP(ESV) and decreased Ea, although these decreases were not significant. 4. The results of the present study suggest that our own recently instituted approach to evaluate LV function by measuring LV pressure-volume loops and ESPVR succeeded in detecting a cardiotonic action of milrinone with arterial vasodilatation in normal rat hearts.